Active and nonlinear metasurfaces have recently attracted a lot of attention for the opportunities they promise such as the introduction of all-optical reconfigurable beam shaping and control with no moving parts [1] . In this context, all-dielectric gratings in the form of Guided Mode Resonant Filters (GMRFs) have been shown to enhance nonlinear interactions by several orders of magnitude over bulk layers [2] [3]. Nevertheless, the narrow angular and spectral acceptance of GMRFs and the weakly-nonlinear materials used in these demonstrations may restrict their use in more advanced applications.
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Here, we investigate Cavity Resonator-Integrated Guided-mode Resonance Filters (CRIGFs) [4] [5] made using lithium niobate on insulator (LNOI) technology, the material platform of choice for second-ordernonlinearity photonic integrated circuits [6] , as an approach to circumvent the above-mentioned limitations. More specifically, we report the first fabrication and characterisation of such devices.
To maximize the nonlinear interaction potential, the devices exploit a high-index-contrast planar waveguide made of a 297-nm-thick X-cut lithium niobate (LN) layer with a 2-μm-thick SiO 2 under-cladding sitting on top of a LN substrate. Given the challenges associated with nano-structuring LN [6] , the 50-μm-wide CRIGF grating structures consisting of an 11-period grating coupler and 400-period Distributed Bragg Reflectors were defined by nano-imprint lithography and dry etching into a 72-nm Si 3 N 4 over-cladding layer which had been deposited by ICP-PECVD. The fabrication was completed by a 323-nm-thick SiO 2 encapsulation layer and, at the rear of the LN substrate, by a 266-nm-thick SiO 2 single-layer anti-reflective coating, both being formed by ICP-PECVD. The device reflection and transmission spectra were subsequently recorded with a 10-pm resolution using the setup described in Fig. 1 . Left. The device under test was probed by a 5.3-μm-waist and ~0.1-mW beam provided by a tunable laser around 1550 nm and its characteristics calibrated against sample-free transmission and the reflection from a silver mirror. The results recorded for a CRIGF with a grating period of 865 nm and a fill factor of 0.45 show a transmission and a reflection with a resonant feature at ~1554.4 nm with 0.96-nm linewidth (thereby corresponding to a Q-factor of 1619), and an on-resonance transmission factor and peak reflectivity of 32±2%. We have shown the fabrication and measurements of the spectral characteristics of CRIGFs made on a LNOI platform. Further work to be presented at the conference will include a study of the thermo-and electro-optic tunability of these devices as well as an investigation of their non-linear response under high-power excitation.
